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Table 2

Result of Tension Tests

Table 3 Test Condition

Variabl E Oy e . oy Ug Og
ariables | con/am?) (ton/cm?) (ton/cm?) (ton/cm?) (ton/cm?

Sample mean 2.18x10% 2,96 1.98 3,60 3.93 4.14

Standard 3 x102]
deviation 0.04x10 0.06 0.09 0.06 0.06 0.06

pT pT
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B-3{ 1.069 0.48
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EXPERIMENTAL INVESTIGATION ON PARALLEL CANTILEVER TYPE COLLAPSE
OF STEEL FRAMEST
by Tsuneyoshi Nakamura*, Osamu Ohta** and Koji Uetani*

A new collapse process of multi-story multi-span frames, called the PARALLEL
CANTILEVER Type, has been discovered by Nakamura, Ishida and Ohta in 1974 [7]. The
purpose of this paper is to provide (1) an experimental verification on the existence
and the essential characteristics of the collapse behavior of the PARALLEL CANTILEVER
Type, and to present (ii) the result of experimental investigation of the effect of
the nominal axial force ratio in columns due to a topmost gravity load.

Three model frames of four stories and one span, each with an adjacent sway-
restraining wall, have been manufactured by cutting out of a steel plate. A forced
displacement test of the first story beam has been conducted on each frame under
a constant top gravity load of different magnitude.

The conclusions drawn from the test results are as follows:
(1) Verification of the existence and characteristics of the PARALLEL CANTILEVER
Type Collapse Process All the three test frames exhibited the collapse behavior
with the following sequential characteristics as has been predicted in [8]: (i) The
overloading on the first story beam causes a cable-type deformation which is
accompanied by shortening of the beam-end distance, (ii) The inward displacement of
the beam-end joint is accompanied by an overturned Y-shaped (>) deformation of the
first and second story adjacent columns, (ii) As this overturned Y-shaped deformation
proceeds, the load-carrying capacity of these columns decreases and the top gravity
load most of which was supported initially by these first and second story columns,
must then be supported partially by the cantilever actions of the upper story beams,
(iv) As the overturned Y-shaped deformation and the parallel cantilever type de-
formation proceed, the vertical reaction of the forced displacement of the first
story beam exhibits a limit point behavior.
(2) The effect of initial nominal axial force ratio ¢f columns due to a top gravity
load on the reserved strength The first and second story columns with a greater
axial force ratio have undergone greater axial shortening for the same lateral dis-
placement component of the beam-to-column connection. The maximum vertical reaction
and the corresponding forced displacement of the first story beam were smaller in
a model subjected to a greater top gravity load. This indicates a fairly sensitive
reduction of the reserved strength against the PARALLEL CANTILEVER Type Collapse with
respect to the increase of the nominal axial force ratio due to the top gravity load.

The load-deflection curves presented here will be useful as the benchmark
data for computer program verification particularly with respect to the capability
of predicting this type of complex nonlinear behaviors of frames.

# This experimental investigation was partially supported by a GRANT-IN-AID for
Scientific research in 1978-79 (355246)
(Head Investigator: Tsuneyoshi Nakamura)

Department of Architecture, Kyoto University
*%  Department of Civil Engineering, Osaka
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